Modified Newtonian Dynamics (MOND) is a theory that suggests a modification in Newtonian dynamics. It is an empirically motivated modification of Newtonian gravity without the need of dark matter. This theory is well fitted by explaining why the velocity of galaxies or stars are in linear and in flat curve. More than 84 galaxies are in a well fitting with MOND, and all fits of these galaxies can be found.
Introduction
Newtonian gravitational law states the attraction between every two objects attract one another with a force that is proportional to the product of their masses and inversely proportional to the square of the distance between them. This law is compatible with planets in solar system but not with further objects in huge massive systems like galaxies. According to this law the acceleration of a body in orbit is depends on the velocity and size of the orbit. This law accurately explain the relation between velocity and distances for near objects but it is not able to explain for larger velocities of further objects. Therefore it is seems that this law needs a correction for objects that are far away from the center of galaxy. Modified Newtonian Dynamics (MOND) is a theory that suggests a modification of Newton's laws for observed properties of galaxies. This theory created in 1983 by Mordehai Milgrom [1] [2] and attempt to explain why the velocities of stars in galaxies were observed to are larger than expected based on Newtonian mechanics. The aim of this paper is to consider the basic idea of MOND with accelerations below a 0 = 1.2 × 10 −10 m/s 2 the effective gravitational attraction approaches to the usual Newtonian acceleration. −10 m/s 2 ) in his theory. The relationship between real acceleration (or MONDian acceleration) a M and newtonian acceleration a N is,
Here the value of F N is Newtonian force and a 0 is a new physical constant and having dimensions of accelerating. This value can be experimentally determined from the rotation curve to fit observations. The value of a 0 in terms of Hubble constant and cosmological constant also is,
Here c is the speed of light, H is present Hubble constant and Λ is cosmological constant. When the Newtonian acceleration (a N ) is larger than a 0 (a N a 0 ) then Newtons value of acceleration is valid. When the Newtonian acceleration is very smaller than a 0 , (a N a 0 ) then the gravity is stronger than Newtonian theory. Therefore MOND is for small acceleration and small acceleration is for very far away from the center of galaxy. The acceleration on the surface of the Earth always is much larger than a 0 , therefore always entering Newtonian regime. Therefore,
Here m , a N and F N are the mass, acceleration and Newtonian force, respectively. By substituting a N in terms of MONDian acceleration, a M ,
into the F = ma, a new form will produce which is MOND theory (Milgrom, 1983) [2] as
The MOND acceleration or MONDified is more accurate acceleration. The value of µ(x) is known as the interpolating function and in terms of x and a 0 as a new constant. For a N a 0 then a M = a N and for a N a 0 then a M = √ a N a 0 . In usual form a N is very larger than a 0 and then,
and Eq [5] reduced back to classical Newtonian form. Three possible forms of µ(x) which are acceptable to galaxy data are,
or
and or
The function normally used for galaxy fitting, suggested by Milgrom in 1983 and is
Where here µ is a function that interpolates between the Newtonian regime, µ(x) = 1, when x 1 and it is in MOND regime, µ(x) = x when x 1 [3] . By equality of Newton's law of gravity and MOND's modification have,
If a M a 0 and therefore µ(x)(a M /a 0 ) = (a M /a 0 ), then we have
For a circular motion centrifugal force F = m(v 0 ) 2 /r and with a = (v 0 ) 2 /r, then
and therefore
For very low acceleration (VLA) a galaxy's rotational velocity approaches to the total mass with G , M and a 0 constant. A given mass, the rotation velocity converges to a constant value and then MOND predict a flat rotation curves as v. For a N a 0 then the gravitation force is
In this case the gravitational forces in bound systems mostly is in Newtonian regime and the distance in MOND is,
Only at large distances from the central mass (e.g. in galaxies), the acceleration declines below a 0 and in this case R is 11.8kpc and M = 10 11 M sun . In our solar system, the gravitational acceleration of all planets lies well above a 0 .
But for a = a 0 then R = 7700 AU and this is the region for Oort cloud. The rotational curve for a N a 0 must be slightly increasing and can determine the characteristic of acceleration a 0 from the observed circular velocity. At large distance, acceleration is smaller and enters into the MOND form and the circular velocity is
The 
The Eq [19] can be used for N-body modelling of gravity interaction instead of Newtonian gravitational acceleration. For LSB (Low Surface Brightness Galaxies) and HSB (High Surface Brightness Galaxies)
